Summary &horbar; In a first trial, 48 piglets aged 5 weeks, grouped into 6 blocks of 8 pigs each, were used to determine the effect of intramuscular injections of folic acid on serum folates, haematological status, growth performance and carcass characteristics. Each block consisted of 2 pens of 4 pigs; in one pen, pigs received, by weekly intramuscular injections, an increasing volume of a solution containing 5 mg/ml folic acid, while in the other the animals were non-injected controls. The concentration of serum folates in treated pigs was 19% higher (P = 0.005) than in controls. There was no effect of treatment (P >_ 0.29) on haemoglobin and haematocrit. During the starting period, (5-11 weeks) average daily gain was not influenced by folic acid injections but feed intake and feed conversion were decreased (P = 0.07 and P = 0.05 respectively). No effect of folic acid (P >_ 0.23) was noted from 11-23 weeks of age, suggesting that the supplement was suboptimal during the growing-finishing period. In a second trial, 72 piglets aged 9 weeks were assigned to 6 blocks of 12 2 animals each. The following treatments were randomly distributed in each block according to a 2 x 3 factorial design: level of feeding (restricted vs ad libitum) and weekly intramuscular injections of increasing volume of solutions containing either 0, 15 or 30 mg/ml of folic acid. The variables studied were the same as in Trial 1. Concentrations of serum folates varied quadratically (P= 0.0001) with the dose injected, a plateau being attained with injections of 15 mg/ml. There was no effect of treatment (P = 0.043) on haemoglobin and haematocrit. During the growing period (9-15 weeks), no effect (P 0.72) of folic acid was noted on growth performance. However, during the finishing period (15-21 weeks), folic acid given at a dose of 30 mg/ml decreased (P = 0.006) feed intake while no effect (P 0.13) of the vitamin supplementation was noted on average daily gain and feed conversion. In both trials, there was no effect (P 0.21) 
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Mean haemoglobin and haematocrit values were 12.9 g/dl (CV = 5.4%) and 39.5% (CV = 5.0%), respectively.
Feed conversion was lower in restricted than in ad libitum feeding during both the growing (P = 0.05) and finishing (P = 0.0001) periods (table 111) . During the growing period (9-15 weeks), no effect of folic acid (P >_ 0.72) was noted on growth performances. However, the injection of a solution of 30 mg/ml folic acid decreased (injection linear; P = 0.006) feed intake during the finishing period (15-21 weeks); a 5% decrease was observed in the ad libitum group between 0 and 30 mg/ml (feeding injection linear; P = 0.03). Some changes were also noted in weight gain and feed conversion but the differences between levels of injected folic acid were not significant (P = 0.13 and P = 0.20, respectively). (Rothenberg et al, 1974; Sauberlich, 1975) . However, as noted previously by Matte et al (1984) Wagner, 1985; Zamorano et al, 1985) . In pigs, Mantzos et al (1974) noted the presence of a great quantity of unsaturated &dquo;avid specific binders&dquo; of folic acid in blood plasma of animals between 2 days and 3 years of age. The capacity of these &dquo;specific binders&dquo; to link folates in serum is not known, but the plateau in concentrations of serum folates suggests that injections of 15 and 30 mg/ml saturated the folate-binding capacity.
Haematological measurements
The increase in the serum concentration of folates induced by intramuscular injections of folic acid in both trials had no effect on the evolution of blood haematocrit and haemoglobin. It is known that prolonged folate deficiency may result in haematological disorders of pigs and poor performance (NRC, 1988 higher quantity of folic acid is needed during the finishing period (Trial 2) than during the starting period (Trial 1 ).
The present results on appetite are similar to previous observations where feed intake tends to be reduced after addition of folic acid to a starting (Lindemann and Kornegay, 1986 ) and a growing-finishing diet (Easter et al, 1983) . One could explain this effect by metabolism of folic acid in brain areas responsible for the control of feed intake. It is known that folates act as cofactors in the synthesis and catabolism of serotonin, norepinephrine and epinephrine (Laborit, 1970) . Folic acid can also competitively inhibit the brain L -glutamate decarboxylase, an enzyme essential for the synthesis of gamma-aminobutyric acid (GABA) (Tunnicliff and Ngo, 1977) , which is a neurotransmitter involved in the control of feed intake in rat (Grandison and Guidotti, 1977; and sheep (Girard et al, 1985) . Moreover, a recent study demonstrated that folic acid reverses the action of GABA by acting on the GABA a 11-receptor in the brain (van Rijn et al, 1988) .
The entry of folates in cerebrospinal fluid, and probably in the brain, is regulated by a saturable transport system. However, at high concentrations of folates, the transport system is saturated and folates enter the cerebrospinal fluid by diffusion (Spector and Lorenzo, 1975; Ordonez, 1977) . Variations in the capacity of saturation of this transport system might explain the inconsistency of folic acid effect on feed intake between Trials 1 and 2. Moreover, assuming that folic acid affects feed intake via brain neurotransmitters, the responses observed in the present experiments would be in agreement with those reported by Hunter ef al (1971 ) and Ch'ien et al (1975) showing wide individual variations in the physiological responses of brain to a supplement of folic acid. Therefore, it is possible that the tendency of feed intake to be reduced following intramuscular injections of folic acid administered during the starting, growing or finishing period was related to an effect of folic acid on the brain neurotransmitters involved in the control of feed intake.
In conclusion, the present results indicate that supplement of folic acid administered by intramuscular injections increased the serum concentrations of folates of starting, growing and finishing pigs but did not affect haematological status. The possible effect of folic acid on feed intake merits further evaluation.
